Sampling Oscilloscope

Ralph I. Pasquineili
Fermilab



Sampling Scope Front End

Sampling

=

] Gate
o BN W,
H

vm:: = Vin * ( ]-—E[_‘VR:,)

[
1
Lo

Sampling _ Ve (R)
Efficiency =~ V,, ={1+ }

| Sample Stobe

C Hold,P
Differential Dutput

J

lnput > >

—=- Differential Output

C Hold,N

T Sample Stobe

h

Ralph J. Pasquinelli
Fermilab

Vour



Time Domain Reflectometer (TDR)

0SCLLLOSCOPE

TRANSMISSION SYSTEM UNDER TEST
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Once the incident and reflected voltages are measured on the oscilloscope, the reflection coefficient and

impedance of the mismatch may be calculated.
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TDR Displays
for
Resistive Loads

Eq i — 2
i (A) Ep = E; THEREFORE  mso% 41
- o—0 i+ 2,
£ Lo WHICH IS TRUC AS Zy——w

+'e T = OPEN CIRCUIT

(A) OPEN CIRCUIT TERMINATION (2] ww}

' B) E, = E TereroRe kb= Zo 1
- —_—
£ -£; AL | ' ¢ T &L+
WHICH IS ONLY TRUE (FOR FINITE Z)

WHEN Z =@

{8} BHORT CIRCUIT TERMINATION(Z; = @) ’
o e I = SHORT CIRCUIT

i

A .
E ' L 27,
i
(©) E¢ = +--E; THEREFORE ;’::2 -t
(C} LINE TERMINATED IN Z =22, N 7 = 22,
1
-~k
I e M R T g;-;—zo
! 1 4, -2 1
. [{1}] EI’ - “'_é-E{ THEREFORE ZLT - —-5-
Rt +}
(D) LINE TERMINATED IN 2 = -2, MO 27 =tz

Ralph J. Pasquinelli
Fermilab



TDR Displays
for
Complex Loads
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TDR Measurement
of

Time Constants
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TDR Displays

with
Limited Bandwidth
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